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“* The deep biosphere : the unseen majority
A majority of Earth's prokaryotes resides in the deep biosphere (deep sea m J rof J e J]

or deep underground environments) where little is known about how inherent studv the de:
elevated pressures impact the underground geochemistry and the inhabiting Mimicking specific study the c
represents the unseen majority (~ 99 %) of the total biosphere on Earth nts

microbial communities (Jannash & Taylor, 1984). The deep biosphere environments ]JSFMJ;‘K:—)
) _ _ : by reproducing several gradie
(Whitmann et al.,, 1998 ; Bar-On et al., 2018) and has gained increasing

attention given its significance in a variety of critical processes and topics
(carbon cycle, origins of life, biomining, CO, storage, etc).

“+ Conventional techniques

Isolation of hew
microorganisms

(cell encapsulation, cell sorting)
Droplet-based microfluidics

Cultivation of
microbes in

nanochambers column
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Leung et al., 2012
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» |Is small better ?
* High pressure capability (up to 40 MPa)

* Fast screening (vs. autoclave batch mode)

> Limitations » Multiple on chip conditions (p, T, composition)

Ul & nl scale

« Decompression of samples for analyses « Multi analyses within a single experiment (reproductibility) Microreactor
 Limited control of the operating parameters (p, T, concentration, etc)  In situ and online characterization (Live imaging & process characterization )
« Limited /n situ characterization techniques * Flexible design (porous media, microchannels, etc.) (vs. capillaries and tubings)

icrofluidics at ICMCB
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Conclusion &

* Microfluidic approaches are promising tools fo g‘ Ori deep biosp o scale. -~ "2 - . JBar Onhow ENAS1113,(25A p. 65|0'6R6511V\1
- New opportunities to increase the number of ne over uncultured microkb | "\ | Mﬁg:‘oa;glog;%& 4 ;87( 4%87) n eviews  in
» Possible combination with in situ spectroscopi hniques to moni

metabolisms (single-cell, PCR, SERS (Surface Enhan
DNA, FISH, ...).
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